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Abstract

in whom ibrutinib is contraindicated.

Background: Waldenstrom's macroglobulinemia is a rare B-cell lymphoma. The gold standard treatment for
Waldenstrém’s macroglobulinemia is an anti-CD20 antibody (rituximab) in combination with alkylating agents and
dexamethasone. Treatment targeting the B-cell receptor such as ibrutinib (but not idelalisib) is currently approved
for treatment of patients with relapsed or refractory Waldenstrém’s macroglobulinemia.

Case presentation: We report a case of a 71-year-old white French man with Waldenstrom's macroglobulinemia who
presented with acute renal failure and hyperviscosity syndrome. His Waldenstréom's macroglobulinemia was refractory
to first-line treatment with rituximab, cyclophosphamide, and dexamethasone. Because of his hemorrhagic syndrome
and medical history of recent myocardial infarction, we decided to treat him with idelalisib 150 mg twice daily instead
of ibrutinib. We observed a very quick improvement in the patient’s clinical status without need for dose adjustment.

Conclusion: Our patient’s case provides the first evidence, to the best of our knowledge, that idelalisib may be an
efficient treatment option for patients with Waldenstrom's macroglobulinemia complicated by anuric renal failure and
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Background

Waldenstrom’s macroglobulinemia (WM) is a rare B-
cell lymphoma characterized by monoclonal prolifera-
tion of lymphoplasmacytes that produce monoclonal
immunoglobulin M (IgM). Common complications are
hyperviscosity syndrome, cytopenia, lymphadenopathy,
hepatomegaly,  splenomegaly, and  neurological
manifestations [1]. Renal complications, such as mild
proteinuria or hematuria, nephrotic syndrome, and
Bence-Jones proteinuria, occur rarely. Less than 3% of
patients develop end-stage renal failure [2]. Over 90%
of patients with WM carry the MYD88 L265P gene mu-
tation [3], which promotes the survival of WM cells
through activation of the Bruton tyrosine kinase (BTK)
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pathway and promotes activation of the phos-
phatidylinositol 3-kinase (PI3K) pathway [4]. The BTK
inhibitor ibrutinib is approved in pretreated patients or
as first-line treatment for patients unsuitable for che-
moimmunotherapy. Ibrutinib has an overall response
rate (ORR) of 90% [3, 5]. In a phase II study, a PI3K§
inhibitor (idelalisib) was reported to be effective in pa-
tients with WM that is refractory to anti-CD20 and al-
kylating agents, with an ORR of 80% [6].

In this report, we describe a patient with WM who pre-
sented with acute anuric renal failure and hyperviscosity
syndrome refractory to first-line treatment with rituximab,
cyclophosphamide, and dexamethasone (RCD). Because of
the patient’s age and a medical history of recent myocar-
dial infarction (1 month before), hemorrhagic syndrome,
and end-stage renal failure, we decided to treat him with
idelalisib 150 mg twice daily (full dose). His initial re-
sponse to this treatment was very good.
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Our patient’s presentation of WM and anuric acute
renal failure is very rare. For these patients, dosages of
chemotherapy should be carefully adjusted and are not
easy to manage. We report our patient’s case to illustrate
how idelalisib could be effective for treatment of this path-
ology and is easy to manage in patients with anuria. How-
ever, a concern needs to be raised for these very fragile
patients because the use of idelalisib may often cause un-
clarified adverse events, such as the severe skin complica-
tion in our patient.

Case presentation

In 2016, a 71-year-old white French man presented with
a 2-week history of bilateral blurry vision, recurrent epi-
staxis, and nausea. The patient was retired from his job
(forester). His physical examination revealed that he was
pale and had cardiac arrhythmia and mild basal pulmon-
ary hypoventilation. He had no palpable hepatomegaly,
splenomegaly, or lymphadenopathy. The result of his
neurological examination was normal (no neurological
focalization, vertigo, headache, or hearing loss). His
blood counts showed anemia (hemoglobin, 90 g/L) and
normal leukocyte and platelet levels. His laboratory in-
vestigations showed normal liver enzymes with normal
coagulation tests. We observed acute renal failure with
serum creatinine 414 pmol/L (clearance, 12 ml/min ac-
cording to the Modification of Diet in Renal Disease
equation to estimate glomerular filtration rate based on
creatinine and patient characteristics [MDRD]) versus
88 pumol/L 1 month before (clearance, 75 ml/min), as
well as potassium 5.1 mEq/L. His total proteins were
105 g/L with albumin 22.8 g/L and p,-microglobulin 10.
73 mg/L. Serum electrophoresis and immunofixation re-
vealed IgM-kappa paraprotein (50.2 g/L). The patient
had proteinuria with 1.72 g/24 h. Urine immunofixation
confirmed the excretion of monoclonal kappa light
chains (1 g/24 h). The result of his cryoglobulin screen
was negative. A computed tomographic scan (without
contrast) showed the absence of lymphadenopathy and
splenomegaly, but a rectus sheath hematoma was
present, probably owing to anticoagulation for chronic
fibrillation and a recent myocardial infarction.

Because of the patient’s hemorrhagic syndrome, no kid-
ney biopsy was performed. A bone marrow biopsy showed
95% interstitial infiltration by lymphoplasmacytic lymph-
oma (Fig. 1a). The MYD88 (L265P) mutation was detect-
able with allele-specific PCR (Fig. 1b) on isolated bone
marrow mononuclear cells. Bone marrow mononuclear
cells presented as a CD19*, CD20*, CD23"", CD10"
CD5'" phenotype (Fig. 1c). Chromosomal analysis on the
bone marrow sample demonstrated an abnormal
karyotype with monosomy 8 (Fig. 1d). The patient’s
ophthalmoscopic examination showed bilateral scattered
retinal hemorrhages and venous tortuosity, with macular

Page 2 of 6

edema. A WM-associated nephropathy and hyperviscosity
syndrome was diagnosed according to the International
Prognostic Scoring System for Waldenstrom macroglobu-
linemia [7], and the patient was treated with RCD (cyclo-
phosphamide and dexamethasone and 1 week later
rituximab to avoid symptomatic IgM flare) without
plasmapheresis because of a favorable evolution within
the first week.

Unfortunately, 4 weeks after beginning RCD, the pa-
tient was admitted to the intensive care unit (ICU) for
oliguria, confusion, blurred speech, and severe skin and
mucosal bleeding. The result of his physical examination
was similar to the one at the first admission (no hepato-
megaly, splenomegaly, or lymphadenopathy and no
neurological focalization). His funduscopic examination
revealed bilateral retinal vein dilation and tortuosity,
with retinal hemorrhage. His blood counts still showed
anemia (hemoglobin, 100 g/L) and normal leukocyte and
platelet levels. Laboratory investigations still showed
normal liver enzymes with normal coagulation tests. The
patient’s plasmatic creatinine increased to 769 pumol/L
(clearance, 6 ml/min according to MDRD). The serum
protein immunofixation assay showed prominent mono-
clonal bands against IgM and kappalight chain anti-
serum (47.3 g/L).

Plasmapheresis and hemodialysis were promptly
started. Because of the patient’s acute renal failure as
well as an acute coronary syndrome (treated with anti-
platelet agents a few weeks before this presentation),
treatment with idelalisib 150 mg twice daily was started.
We quickly observed an improvement in the patient’s
clinical status along with the viscosity decrease. Five days
after the first plasmapheresis, the patient was discharged
from the ICU and hemodialysis (serum creatinine,
437 umol/L; clearance, 12 ml/min according to MDRD).
Four months later, the patient’s laboratory test results
showed a good response, with serum creatinine 173 pmol/
L (clearance, 34 ml/min according to MDRD), total pro-
teins 82 g/L, and gamma-globulins 28.1% (21.5 g/L).
Serum immunofixation identified monoclonal IgM-kappa
(19.4 g/L). With the decreases in creatinine rate, serum
monoclonal IgM level <90%, and an absence of new
complications from WM, we concluded that the patient
had a partial response according to the Owen et al. criteria
(Fig. 2) [8]. The response was maintained over the 4-
month duration of treatment. Unfortunately, idelalisib had
to be stopped because of a cutaneous complication. The
patient developed a psoriasiform dermatitis, which par-
tially improved 1 month after interrupting idelalisib. Idela-
lisib was restarted after dermocorticoid treatment at
100 mg twice daily, with controlled psoriasis. The patient’s
evolution was unfortunately poor, with frequent hospitali-
zations for Pseudomonas aeruginosa bacteremia treated
with ciprofloxacin or piperacillin and tazobactam.
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Fig. 1 Waldentrém's macroglobulinemia diagnosis. a. Bone marrow histology. A. The bone marrow biopsy (hematoxylin and eosin (H&E)-saffron
stain, original magnification x 100) showed hypercellular bone marrow with lymphoid aggregates. B. CD20 was positive by immunohistochemical
analysis (original magnification x 400) in these lymphoid aggregates. C. IgM staining is highly positive (original magnification x 400) in these
lymphoid aggregates. D. CD5 (original magnification x 400) staining showed few CD5" lymphocytes on the bone marrow biopsy. E. CD138
staining (original magnification x 400) showed few scattered clusters of plasma cells. F. Lymphoid aggregates express MUM1. b Flow cytometry.
Population of CD19*, CD20*, and CD10™ (CD5'°" and CD23'") monoclonal kappa lymphocytes. ¢ Allele-specific PCR of the MYD88 gene. Left
panel shows amplification for the mutated allele (L265P), and right panel shows amplification for the wild-type allele. Amplification of the mutated
allele is present for the patient (lane 2) and the positive control (lane 3), whereas amplification of the wild-type allele is present for the negative control
(lane 1), as well as for the patient and positive control. Lane 4 is a no-template control. d Medullary karyotyping (QFQ). Chromosomal banding analysis
of the bone marrow sample demonstrated an abnormal karyotype with monosomy 8
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a At the beginning 1 month post 4 months post
Diagnosis
of idelalisib idelalisib idelalisib

Creatinine (umol/L) 414 769 474 173

Total proteins (g/L) 106 136 106 65

Proteinuria (g/L) 1.63 / 1.25 0.48

Proteinuria (g/24h) 1.72 / / /

Plasma kappa light chains 2644 / 1754 1230

Plasma Kappa/lambda 229.35 / 147.31 69.94

Plasma electrophoresis fraction (%) 49.7 44.7 34.6 253

Plasma electrophoresis fraction (g/L) 50.2 473 36.7 19.4

Serum immunofixation + IgM kappa + IgM kappa + IgM kappa + IgM kappa

Hb (g/L) 86 94 91 90

Evolution of biological parameters
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Fig. 2 Evolution of biological parameters after idelalisib treatment. a Relevant biological parameters collected from the diagnosis until 4 months
after the beginning of idelalisib. b Case progress and treatment are summarized in a graph representing creatinine and plasma electrophoresis
fraction. Hb Hemoglobin, IgM Immunoglobulin M

Eight months after his first admission, the patient was
admitted to the ICU for septic shock with P. aeruginosa
with extended-spectrum [-lactamase bacteremia. Unfor-
tunately, the patient had severe hypotensive episodes dur-
ing dialysis and presented seizures complicating antibiotic
use (imipenem). The patient and the family clearly
expressed their wish that the patient not receive invasive
procedures or cardiopulmonary resuscitation. He died of
septic shock and iatrogenic encephalopathy attributed to
carbapenem. No autopsy was done according to the wish
of the family.

Discussion

In this case report of our patient with first-line
chemotherapy-refractory WM, treatment with ibrutinib
was debatable for several reasons. Ibrutinib interferes with
platelet aggregation, which would promote bleeding [9].
Moreover, ibrutinib promotes atrial fibrillation and has
side effects that affect the heart through an unclear mech-
anism. Second-line therapy with idelalisib was initiated be-
cause ibrutinib did not appear to be safe in a patient with
atrial fibrillation and a recent history of acute myocardial
infarction and bleeding. Considering the patient’s acute
renal failure, idelalisib appeared to be a good choice. Renal
excretion accounts for 15% of idelalisib’s elimination,
which is eliminated mostly through a hepatic pathway.

Pharmacokinetic studies revealed that dose adjustments
are not necessary in patients with renal dysfunction [10].
Therefore, idelalisib appeared to be easier to manage than
standard chemotherapy. (Bendamustine was not used,
owing to the patient’s acute renal failure).

An initially good response was observed, notably im-
proving the patient’s renal failure and proteinuria. The
patient’s diuresis resumed normally. Creatinine and pro-
teinuria kept improving 4 months later, with the best
values being 173 pmol/L and 0.48 g/L, respectively.
Unfortunately, the treatment had to be stopped because
of major psoriasiform dermatitis, which began with prur-
itus with hypereosinophilia. Rash after treatment with
idelalisib was described in a phase III study in which re-
searchers evaluated the safety and efficacy of idelalisib,
with 10% of patients developing a rash and 2% of pa-
tients developing a grade 3 rash [11]. Idelalisib was rec-
ognized as a trigger of psoriasis, which then evolved by
itself. Because of this severe complication, treatment was
interrupted in our patient, but it was not contraindi-
cated. Idelalisib was restarted after dermocorticoid treat-
ment at 100 mg twice daily, and the patient had
controlled psoriasis.

A patient with a medical history of acute renal failure,
a recent ICU admission, severe dermatitis, and receiving
idelalisib daily should probably be considered to have an
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increased risk of developing infections. Recently,
Zelenetz et al. carefully observed that idelalisib was asso-
ciated with an increased risk of serious adverse events
[12, 13]. They described frequent febrile neutropenia,
pneumonia, and pyrexia in the idelalisib group.
Treatment-emergent adverse events leading to death oc-
curred more often in the idelalisib group, and that
group also had more infections. The evolution of our
patient’s case was poor because of an infection (P.
aeruginosa bacteremia) that was possibly secondary
to the skin lesions and resulted in frequent hospitali-
zations. These outcomes serve as a reminder that
frail patients receiving idelalisib must be managed
very carefully.

The gold standard treatment for WM is an anti-
CD20 antibody (rituximab) in combination with alkyl-
ating agents and dexamethasone. The development of
treatments targeting the B-cell receptor pathway led
to the development of two tyrosine kinase inhibitors:
ibrutinib and idelalisib [14]. Ibrutinib was recently
approved for the treatment of patients with relapsed
or refractory WM. In the pivotal idelalisib study pub-
lished in 2014, 9 (14%) of 64 patients with B-cell lym-
phoproliferative ~ disorders had lymphoplasmacytic
lymphoma or WM. In this cohort, only four patients
achieved a complete or partial remission, with no
details about whether the response was better in the
tumoral syndrome (four had evaluable lymphadenop-
athy) or in monoclonal immunoglobulin and its hy-
perviscosity (five had measurable serum monoclonal
IgM  with symptomatic hyperviscosity or clinically
relevant cytopenias). However, the MYD88 L265P mu-
tation, found in 80-90% of patients with WM [3, 15],
promotes the PI3K pathway, suggesting that idelalisib
could be an effective therapy. Idelalisib represents an
interesting molecule for treating WM because it is a
potent inhibitor of PI3K§ and is highly selective for
the &-isoform, which is hyperactive in B-cell cancer
signaling pathways. In lymphoid cell lines and primary
samples from patients, idelalisib blocked PI3K3§-AKT
signaling and promoted apoptosis.

Conclusions

Our patient’s case provides the first evidence, to the best
of our knowledge, that idelalisib may be an effective
treatment option for patients with WM complicated by
anuric renal failure and in whom ibrutinib is contraindi-
cated, especially those who are not eligible for intensive
treatment because of advanced age, comorbidities, or
poor performance status. However, our experience, as
previously published [12], illustrates that careful atten-
tion needs to be paid to managing serious adverse events
and infections.
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